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LETTERS TO THE EDITOR 
Role of CD4+ T Cells and of the CD4 Molecule in 
Contact Sensitivity 
To the Editor: 
In a recent paper Kondo el al (1996) stu died contact sensitivity (CS) 
, reactions in mice lacking CD4 m olecules as a result of CD4 
gene-targeted dis ruption. They observed tha t CS to dinitrofluoro-
benzene was impaired in these mice, suggesting that the CD4 
molecules are important for optimal development of CS and that 
CD4 + T cells could mediate the hapten-specific inflammatory 
reaction . T he conclus ion tha t CD4+ T ce LI s could be effector ceLI s 
in CS is in disagreement w ith the results of recent reports demo n-
strating that CD4 + T cell s behave as regulatory T cells in CS 
whereas CDS + T cells comprise the effector cell s of the CS 
reaction (Goci nski and T igelaar, 1990; Anderson el ai, 1995; Bour 
e/ ai, 1995; X u ct ai, 1996). Two types of models were used . In the 
firs t one (Gocin ski and Tigelaar , 1990; Bour el ai , 1995) , mice were 
depleted in CD4 + T cells by regular inj ections of uno-CD4 
monoclonal antibodies. T he second m odel (Bour el ai, 1995) 
analyzed the CS reaction in MHC class II- deficient mice, which 
have a profound de fe ct in CD4+ T cells and canno t mount a MHC 
class II-restricted CD4 + T cell response. In both systems, the CS 
reaction was found to be in creased, demonstrating that CD4+ T 
cells behave as regula tory T cell s, probably through the production 
of interleukin 10 (Bour el ai, 1995). 
The reason for the discrepancy between the results obtained by 
Kondo el al and those reported by other investigators m ost likely 
reflec ts imponant functional di ffere nces between CD4-deficient 
and MHC class II-deficient mice. Indeed, the fact that the CD4 
molecule ha s been knocked out does not mean that the mice are 
deficient in cells that normally exert the CD4 + T -cell function. In 
other words, the CD4 kn ockout mice do not have the CD4 
molecule but m ay still have most, if not all , of the helper cell 
activity usuall y ass igned to the CD4 + T cell s; this activi ty m ay be 
recovered from the double negative (CD4 -, CDS-) T - cell subset. 
In this respect, it is no teworthy that efficiem thymic m aturation of 
helper T cell s has been shown ill the absence of the CD4 molecule 
(Bachmann el ai, 1995). T he CD4- helper T cells express at3-T~R 
and are able to control Leishlllallia in fectio ns and to mediate 
antibody class switch (Bachmann 1:1 ai, 1995; Hornquist el ai, 1995). 
Thus, although the CD4- / - mice do not have the CD4 molecule , 
they a re able to mount MHC class IT-restricted re~ctions , s u~gest­
ing that the CD4 m olecule is not absolutely reqlllred fo r efh.clent 
antigen presentation by MHC class II molecules on anllgen-
presenting cells. 
Based on these observations, the results observed by Kondo el al 
do not m ean that CD4 + T cells mediate CS. T hey demonstrate, 
however, that the CD4 molecule is mandatory for an efficient 
hapten-specific immune response by a mechanism that is not yet 
understood. 
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Reply: 
It is quite reasonable to assume tha t certain compensatory m echa-
nisms exist w hen an important molecule is la cking from the very 
first developmental stage. This assumption is supported by the 
observation that m3ny gene-targeted mutant mice do not demon-
strate global deficiencies attributed to the targeted molecule. This 
filct does not necessarily mean that the particular deletion is 
irrelevant to the pathophysiologic responses; rather, it illustrates a 
marked capacity of the body to compensate for key deficiencies. It 
is therefore not surprising that there is a discrepancy between our 
resul ts and previous results (Gocinski and T igelaar , 1990; Bour el ai, 
1995). 
We did not mention th at CD4+ T cells could be effector cells in 
contact hypersensitivity (CHS) but demonsll'ated that CD4 mole-
cules are required for optimum induction of CBS (Kondo et ai, 
1996a). W e agree with Bour el al tha t CD4 knockout mice do not 
have the CD4 m olecule but m ay sti ll have most, if not all, of th e 
helper cell activity usually assigned to the CD4 + T cells. This 
function may be attribu ted to the double negative (CD4-S-) 
T - cell subset. After hapten treatment of CD4 - / - mice, a signifi-
cant increase was observed in the popu lation of CD4 - 8 - TCRat3 
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positi ve cells. Consistent w ith o llr fi ndings, Pennin ger el al (1993) 
and Koh CI al (1994) found an increase in th e double nega tive cell 
populatio n in C D 4 - /- mice. 
O ur results illustnlte tint CD4 molecule plays a signi ficant role in 
th e optimum development of C HS by direct interactiolJs in antigen 
presen tation or by inducing cytokines regulating the C H S. T his 
later assumption is supported not only by our fmdings that the 
leve ls of in te rle ukin-2 and interferon-/, are lower jn the skin of 
CD4 - /- mi ce but also by o ur recent obse rva ti.ons fi'om 
CD28 - / - mi ce . which demon strate similar h yporesponsiveness in 
C HS togethe r with the defect of expression in interJ eukin-2 and 
inte rfe ron-/, (Kondo ef aI, 199Gb). 
Taken together, the data indica te that C B S can be induced 
w itho ut CD4+ T cells, presumably due to the presence of com-
pensatory m echanisms, but CBS ca nnot be full ), developed without 
CD4 m o lecules, w hich significantly contribute cytokine miUe u 
regulating th e intensity of the C H5. 
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Multiple Microsatellite Alterations on Chromosome 9 
in Neurofibromas ofNF-l Patients 
To the Editor: 
Mi crosa telli te instability (Msr), cha racterized by variation in length 
of simpl e repeated sequences, has been foulld to be a key feature of 
he reditary non-pol),posis colon can cer and of a subset of sporadic 
coJo rec tal as well as uriJlary, lung, breas t, ova r)', and brain tumors 
(Hollche1 c ( aI , 1995 ). T he mechanisms responsible for Msr are not 
k lJ own , even th ough germlin e 111l1t<ltion s of mismatch repair genes 
(hMSH2, hML Hl, hPMS1, and hPM52) h ave been reported ill 
hereditary no n-po lyposis colo n ca ll cer patients. R ecently, micro-
satel\j te alterations have been described in skin neoplasms in 
sporadic melanoma (Peri s e( aI, 1995; Quinn et aI, 1995) and in 
f.1 J11iljal tumors such as cutaneOll S and visceral neoplasms of Muir-
Torre s),ndrome (Honchel cf ai, 1994) and neuro fibromas of 
neurofibromatosis type 1 (NF-l) patients (Ottini el ai, 1995) . 
We inves ti ga ted MSr in l1euro·fibl'omas fro lll two re lated patients 
(fath er ,md daughter) affected by NF-l. Two intronic markers of 
the NF-l gen e (JVS27AC28.4 and IYS38GT53 .0) and 21 micro-
sa teU.ite markers scatte red through o ut the genome (D2S119, 
D25123, CA21 , 03S13 17, D3S1611, D55107, D5S346, TFllD, 
D9S 109, D95126, D95127 , D95'[44, D95176, 095180, D951 87, 
095196, D95280, D9S287, G5N, D17S261, D17S520) were an a-
lyzed on DN A extracted fi'ol11 periph eral leukocytes and forma lin-
fi xed , paraffin-embedded tissue sec tion s of three neurofibromas of 
the father, located on the trunk, and o ne of the daughter loca ted on 
the neck. (The daughter refused to have other n eurofibromas 
excised.) 5pecifi c loci w ere ampJjfled by pe R.; PCR products w ere 
e lectrophoresed on p olyacrylamide gels and hybridized w ith 
e3P lyATP end-labe led o li gonucleotides (Peris <:1 ai, 1995). 
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MSI , as shown by expansion of Illicrosatellite repeats in tumor 
tissue w hen compared with normal ti ssue from the same individual, 
was detected at D95126 in three of three neurofibromas of che 
fa th er and at D95176 and D9S196 in two of three neurofi.bromas. 
One tumor showed additional alterations at D9S127, D95287, and 
D2S123 (Fig 1). MSr was not identifi ed ill the neurofibroma of the 
daughter at any locus examined (Table I) . 
In a recent study, five mjcrosatellite m arkers located o n different 
chrom osom es were anal ),zed in paired neu rofibromas and normal 
skin DNAs fro111 1.6 NF-l patients (Ottini ef ai, 1995) . MSr was 
o bserved in 50% of the cases ,It one o r mo re loci, most frequentlr 
at D55107 . In o ur study, n o instability was o bserved ill D55 107, 
but, surprisingly, multipl e alterations on cJu'om osome 9 were 
de tected . O ur results, obta iJl ed fi'om the screening of 23 microsat-
eUi te loci, furth er support the hypo thesis that MSr is a featme of 
neurofibromas in paticnts with NF- t. T he presence of widespread 
MSI in the n eurofibromas of the father , but not in the daughter. 
a 02S123 D9$126 c D9S287 
F igure 1 .. n .eprcscntativc l11icrosatcllitc altel"ations in neurofibro-
m as. PCR products were blotted and hybridized with "P-Iabeled oligo-
nucleotides. -,) indicates !l1obili ty shifts detected in olle or more tlll110rS of 
th e fa ther (Tl, T2, T3) as compared with constitutional DN A (N ) at (aJ 
D251 23, (b) D9S1 26 , and (r) D9S287. 
